Murine lymphocytes exhibit heterogeneity in their proliferative responsiveness to calcium ionophore.
The calcium ionophore, A23187, when used alone was found to induce proliferation of murine T cells, at concentrations of 0.5-1 mM. This response required the presence of syngeneic splenic adherant cells (SAC) as a source of accessory cells. Interestingly, only CD4+ T cells but not CD8+ T cells or B cells responded to the calcium ionophore by proliferation. The inability of CD8+ T cells or B cells to respond was not related to decreased elevation in the intracellular ionized calcium [Ca2+]i concentration induced by the ionophore, because activated CD4+ T, CD8+ T and B cells all exhibited similar elevation in [Ca2+]i. The inability of CD8+ T cells to respond to calcium ionophore was probably due to insufficient production of autocrine growth factors, such as IL-2, inasmuch as the addition of exogenous IL-2 could completely restore the CD8+ T cell responsiveness. Also, exogenous rIL-1 could partially restore purified T cell response to calcium ionophore, whereas, rIL-6 failed to do so. IL-2, but not IL-4, acted as an autocrine growth factor for T cells responding to the calcium ionophore in the presence of SAC, since, antibodies against IL-2 or IL-2 receptor (IL-2R) but not against IL-4, could inhibit the T cell proliferation. Furthermore, exogenous rIL-2 but not rIL-4 supported the proliferation of T cells to calcium ionophore in the absence of accessory cells. Our results suggest that murine lymphocytes exhibit heterogeneity in their proliferative responsiveness to calcium ionophore and that this may not depend on the early activation signal such as the elevation in [Ca2+]i) induced by the ionophore but may depend on subsequent signals which regulate endogenous growth factor production.